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DETAILED ACTION 

1 . The rejection asset forth in Paper mailed on 06/1 7/2005 is withdrawn in view of 
Applicants arguments filed on 07/22/2005. 

2. Claims 8, 11-13, 15-18 and 21 are pending in the Application. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sugahara 
et al. (U.S. 5,989,998) in view of Chiang et al. (U.S. 5,817,572) and Misawa et al. (U.S. 
6,150,725). 

Sugahara et al. (Figs.3a-d) teach a method of depositing on a substrate (200) a 
plurality of layers (202-204), wherein one or more of the layers (202, 204) is a low 
dielectric constant oxidized organosilane layer comprising carbon, wherein the low 
dielectric constant oxidized organosilane layer is deposited in a plasma enhanced 
process from a mixture comprising an organosilane compound an oxidizing gas, 
wherein said organosilane compound is selected from a phenylsilane group or a 
vinylsilane group; and etching said one or more of said layers in a patterning process, 
wherein the carbon content of said oxidized organosilane layer is, for example, 25.7% 
(first embodiment, chemical formula 2) or 22.2% (ninth embodiment, chemical formula 
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1 5) (column 7, line 66 - column 8, line 8, line 34> column 8, line 58 - column 1 1 , line 53 
and column 18, line 25 - column 21 , line 53). 

Sugahara et al. fail to expressly teach wherein said oxidized organosilane layer 
has a carbon content from 1% to 50%. However, in the case where the claimed ranges 
"overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. MPEP 2144.05. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the dielectric layer with 
the carbon concentration disclosed in the teachings of Sugahara et al. to arrive at the 
claimed invention. 

Sugahara et al. fail to expressly teach using a photoresist layer into said plurality 
of dielectric layers. However, Chiang et al. (Figs. 1-6) teach a method of patterning a 
plurality of dielectric layers (22, 23), wherein said patterning can be performed using a 
photoresist as a mask (column 5, line 40 - column 6, line 65). It would have been within 
the scope of one of ordinary skill in the art to combine the teachings of Sugahara et al. 
and Chiang et al. to enable using a photoresist layer as a mask in the patterning 
process of Sugahara et al. according to the teachings of Chiang et al. because one of 
ordinary skill in the art at the time the invention was made would have been motivated 
to look to alternative suitable methods of performing said patterning step of Sugahara et 
al. and art recognized suitability for an intended purpose has been recognized to be 
motivation to combine. MPEP 2144.07. 

The combined teachings of Sugahara et al. and Chiang et al. fail to teach etching 
said oxidized organosilane layer using fluorine, carbon, and oxygen ions. However, 
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Misawa et al. (Figs.5a-b) teach a method of etching dielectric layers including etching 
an oxidized organosilane layer (120) using fluorocarbon gases including CF 4 and C 2 F 6 
and oxygen gas (column 7, line 43 - column 8, line 9). It would have been within the 
scope of one of ordinary skill in the art to combine the teachings of Sugahara et al. and 
Chiang et al. with Misawa et al. to enable the etching step of the combination of 
Sugahara et al. and Chiang et al. to be performed according to the teachings of Misawa 
et al. because one of ordinary skill in the art at the time the invention was made would 
have been motivated to look to alternative suitable methods of performing the disclosed 
etching step of Sugahara et al. and Chiang et al. and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine. MPEP 2144.07. 
5. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Havemann (U.S. 5,482,894) in view of Sugahara et al. (U.S. 5,989,998). 

In reference to claim 1 1 , Havemann (Figs.1 A-l) teaches a method of forming a 
plurality of layers including the steps of forming a silicon oxide (30) layer on a substrate 
(20); forming an organic SOG layer (32) on said silicon oxide layer (30); and forming a 
photoresist layer (36) on said organic SOG layer (32) for the purpose of patterning said 
organic SOG layer (32) and said silicon oxide layer (30), wherein said organic SOG 
layer has 30-40% organic polymer by weight (column 3, line 54 - column 5, line 1 ). 

Havemann fails to teach wherein said organic layer is deposited in a plasma- 
enhanced process from a mixture comprising organosilane compound and an oxidizing 
gas. However, Sugahara et al. (Figs.3a-d) teach a method of depositing on a substrate 
(200) a plurality of layers (202-204), wherein one or more of the layers (202, 204) is a 
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low dielectric constant oxidized organosilane layer comprising carbon, wherein the low 
dielectric constant oxidized organosilane layer is deposited in a plasma enhanced 
process from a mixture comprising an organosilane compound an oxidizing gas, 
wherein said organosilane compound is selected from a phenylsilane group or a 
vinylsilane group; and etching said one or more of said layers in a patterning process, 
wherein the carbon content of said oxidized organosilane layer is, for example, 25.7% 
(first embodiment, chemical formula 2) or 22.2% (ninth embodiment, chemical formula 
1 5) (column 7, line 66 - column 8, line 8, line 34, column 8, line 58 - column 1 1 , line 53 
and column 18, line 25 -column 21, line 53). 

Still, the combined teachings of Havemann and Sugahara et al. fail to teach 
wherein the carbon content of the organic dielectric layer is from 1 % to 50%. However, 
in the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior 
art" a prima facie case of obviousness exists. MPEP 2144.05. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the dielectric layer disclosed in the combined teachings of Havemann and Sugahara et 
al. to arrive at the claimed invention. 

In reference to claim 12, the combined teachings of Havemann and Sugahara et 
al. teach wherein the low dielectric constant oxidized organosilane layer is between two 
dielectric layers in the plurality of layers. 

In reference to claim 13, the combined teachings of Havemann and Sugahara et 
al. teach wherein the low dielectric constant organosilane layer is deposited in the 
presence of RF power and the organosilane compound includes the structure C-Si-H. 
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6. Claims 15-18 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sugahara et al. (U.S. 5,989,998) in view of Chiang et al. (U.S. 5,817,572) and 
Matsuura (U.S. 6,124,641). 

• In reference to claims 1 5 and 21 , Sugahara et al. (Figs.3a-d) teach a method of 
depositing on a substrate (200) a plurality of layers (202-204), wherein one or more of 
the layers (202, 204) is a low dielectric constant oxidized organosilane layer comprising 
carbon, wherein the low dielectric constant oxidized organosilane layer is deposited in a 
plasma enhanced process from a mixture comprising an organosilane compound an 
oxidizing gas, wherein said organosilane compound is selected from a phenylsilane 
group or a vinylsilane group; and etching said one or more of said layers in a patterning 
process, wherein the carbon content of said oxidized organosilane layer is, for example, 
25.7% (first embodiment, chemical formula 2) or 22.2% (ninth embodiment, chemical 
formula 1 5) (column 7, line 66 - column 8, line 8, line 34, column 8, line 58 - column 1 1 , 
line 53 and column 1 8, line 25 - column 21 , line 53). 

Sugahara et al. fail to expressly teach wherein said oxidized organosilane layer 
has a carbon content from 1% to 50%. However, in the case where the claimed ranges 
"overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. MPEP 2144.05. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the dielectric layer with 
the carbon concentration disclosed in the teachings of Sugahara et al. to arrive at the 
claimed invention. 
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Sugahara et al. fail to expressly teach using a photoresist layer into said plurality 
of dielectric layers. However, Chiang et al. (Figs. 1-6) teach a method of patterning a 
plurality of dielectric layers (22, 23), wherein said patterning can be performed using a 
photoresist as a mask (column 5, line 40 - column 6, line 65). It would have been within 
the scope of one of ordinary skill in the art to combine the teachings of Sugahara et al: 
and Chiang et al. to enable using a photoresist layer as a mask in the patterning 
process of Sugahara et al. according to the teachings of Chiang et al. because one of 
ordinary skill in the art at the time the invention was made would have been motivated 
to look to alternative suitable methods of performing said patterning step of Sugahara et 
al. and art recognized suitability for an intended purpose has been recognized to be 
motivation to combine. MPEP 2144.07. 

The combined teachings of Sugahara et al. and Chiang et al. fail to teach 
wherein said organosilane compound is a methylsilane compound. However, Matsuura 
in a related method of reducing the dielectric constant silicon oxide layer teaches 
depositing an oxidized organosilane layer (organic silicon oxide) formed by reacting an 
organosilane compound such as methylsilane and vinylsilane with oxidizing agents and 
wherein said oxidizing agents include N 2 0 and H 2 0 2 (column 2, line 57 - column 4, line 
29). It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Sugahara et al., and Chiang et al. with Matsuura to enable forming in 
organic silicon oxide layer in Sugahara et al. and Chiang et al. to be performed 
according to the teachings of Matsuura because one of ordinary skill in the art at the 
time the invention was made would have been motivated to look to alternative suitable 
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methods of forming the organic oxide layer of Sugahara et al. and Chiang et al. and art 
recognized suitability for an intended purpose has been recognized to be motivation to 
combine. MPEP 2144.07. 

In reference to claims 16-18, the combined teachings of Sugahara et al., Chiang 
et al. and Matsuura teach wherein the plurality of layers further comprises an etch stop 
layer made of silicon nitride, and wherein said nitride layer is between an underlying and 
overlying oxidized organosilane layer. 

Response to Arguments 

7. Applicant's arguments with respect to claims 8, 11-13, 15-18 and 21 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

8. Applicants are encouraged, where appropriate, to check Patent Application 
Information Retrieval (PAIR) (http://portal.uspto.gov/external/portal/pair) which provides 
applicants direct secure access to their own patent application status information, as 
well as to general patent information publicly available. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571) 272-1864. The examiner can normally be reached on Monday through Friday. 

10. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571) 272-1907. The fax number for this 
group is 571-273-8300. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 
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